Background: Emergence of carbapenem resistance mechanisms among Gram-negative
1
Metallo-beta-lactamase (NDM), Imipenemase (IMP), Verona Integron-Mediated metallo-4 2 beta-lactamase (VIM), Oxacillinase (OXA) [7] . In another study, the identification of DIM-1 4 3 gene in Pseudomonas aeruginosa was reported for the first time in India by our group [8] .
4
Antibiotic resistance surveillance programs in hospitals are essential to monitor and control of 0-30% [9] . The main focus of this study is to identify the presence of carbapenem-resistant 4 8 bacteria from samples collected in the hospital environment.
9

Methods
0
In the present study, a total of 30 samples were collected from in and around hospitals in
1
Chennai and Vellore, Tamil Nadu during the period between August 2017 and August 2018.
2
The samples were taken from lift switches, stair rails, switchboards, nursing desks, used hospital. Sterile swabs dipped in sterile tryptone broth were used for sample collection, and Phage Therapy Laboratory, VIT, Vellore. Bacterial isolation was carried out using the spread evaluate the carbapenemase production as explained elsewhere [7] . Bacterial identification 6 1 was carried out with the VITEK identification system (bioMerieux) and by 16S rRNA 6 2 analysis using universal primers 27F and 1492R. DNA was isolated using a boiling lysis 6 3 3 method as explained elsewhere [7] . Further, molecular screening of beta-lactamase genes performed using multiplex PCR using the primers and PCR conditions as explained earlier [7, 6 7 8]. Plasmid DNA was isolated (only for the isolates that were identified to harbour resistance 6 8 genes) using HiPurA Plasmid DNA Miniprep Purification kit (Himedia, India). All the PCR 6 9 products were sequenced (Eurofins Genomics India Pvt. Ltd., Bangalore) and sequence 7 0 results were analysed against available BLASTN sequences and deposited in Genbank. A total of 22 non-repetitive, carbapenem-resistant, Gram-negative bacteria were isolated from were identified as lactose fermenters, and 7 were non-fermenters. The isolates were identified as E. coli (n=7), Klebsiella species (n=4), Enterobacter species (n=4), Salmonella species (n=2), Acinetobacter species (n=2) and Pseudomonas aeruginosa (n=3). The MIC results for meropenem/ imipenem were ranged between 4 µg/mL and >128 µg/mL (Table 1) . None of 7 8 the isolates was found to be positive for carbapenemase production by MHT. Molecular characterization results showed the presence of a bla GIM gene in Acinetobacter variabilis. DNA confirmed that bla GIM gene was bound to chromosomal DNA, not in plasmid DNA.
5
Sequencing results confirmed that the amplified bla GIM gene is bla GIM-1 , and to the best of our 8 6 knowledge this is a first report for the presence of bla GIM-1 in India. [Accession number: to report the emergence of GIM-1 from India or even from the Asian subcontinent. Earlier,
the presence of GIM-1 genes was reported to be encoded on plasmids, and also in mobile genetic elements such as integrons [11] . This is one of the rarest studies to report the presence variabilis in India indicates that GIM-1 is no longer confined to one geographical region as 1 0 8
previously thought and these are more widespread among other non-Enterobacteriaceae. surveillance is needed to learn more about the emergence of GIM-1-producing bacteria in
India.
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